The involvement of diadenosine 5',5"'-P1,P4-tetraphosphate in cell cycle arrest and regulation of apoptosis.
Diadenosine oligophosphates (Ap(n)A) have been proposed to function as intracellular and extracellular signaling molecules in animal cells. Here, we have examined the cellular and molecular mechanisms underlying the induction of apoptosis by diadenosine 5',5"'-P(1),P(4)-tetraphosphate (Ap(4)A). We have shown a dose-dependent apoptotic response in cells treated with Ap(4)A. Flow cytometric analysis indicated an involvement of Ap(4)A at an early stage of G1/S arrest. No difference in the amount of p21(waf1) was observed in HL60 cells treated with Ap(4)A compared to control cells. The level of retinoblastoma protein (pRb) dropped dramatically when apoptosis was extensive. The cleavage of pRb was abrogated if Ap(4)A-treated cells were incubated with general caspase inhibitor zVAD-fmk. Ap(4)A also induced a profound decrease in the level of the Bcl-2 protein. The lack of effect of Ap(4)A on CDK1 activity indicated that Ap(4)A is not involved in "aberrant mitosis". We suggest that in vivo Ap(4)A may play a significant role in tumor growth suppression by inducing apoptosis.